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Abstract: Diuron, an herbicide applied at arate of over 1.1 million pounds of active ingredient per year
in California since 1993, has been widely detected in California's water supply. During 2004, for
example, diuron was found at levels exceeding 1 ug/L for more than two months in the California
Aqueduct, which supplies water to millions of residentsin southern California. The question at the
center of this proposal is whether diuron and/or its degradates form toxicologically significant amounts
of the potent carcinogen N-nitrosodimethlyamine (NDMA) or other byproducts during water
disinfection. NDMA can be formed from dimethylamine (DMA) during water chlorination or
chloramination, and diuron degradation in the environment by biotic and abiotic processes can produce
DMA. The transient nature of diuron's appearance in water supplies, and the infrequent testing by water
utilities for compounds that have not recently been detected and which do not have established
maximum contaminant limits in drinking water, make it possible that byproduct formation may go
undetected. Known precursors of NDMA cannot account for the full amount of its formation in water
and wastewater samples according to previous research; it is possible that diuron represents a previously
unrecognized contributor to NDMA formation. Chlorinated anilines represent another chemical class
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likely to be formed during chlorination of aqueous diuron solutions and which may pose toxicity
concerns.

The objectives of this proposal are to: (1) Determine the rate and extent of toxic byproduct formation
during chlorination or chloramination of diuron containing waters supplied by the California Aqueduct,
and (2) Assess the range of human exposure to diuron's byproducts via treated waters derived from the
California Aqueduct through a combination of field sampling and modeling. Batch tests will be
conducted to identify and quantify the formation of byproducts when water that contains diuron at
environmentally relevant concentrations is treated by chlorination or chloramination (a common
substitute for chlorination) under avariety of possible treatment system conditions (pH, nitrite and
ammonia concentration). The kinetics of byproduct formation will be assessed and will be used in an
idealized model of the Aqueduct and its associated reservoirs and water treatment facilities to predict the
exposure of consumers to potentially toxic byproducts of diuron degradation and to diuron itself.
Findings from this research have direct implications for the safety of water delivered in the California
Aqueduct and also provide insight into the difficulties associated with regulating the byproducts of
environmental contaminants, especially those with transient input cycles.
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